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Investigation of the mechanism for production of plant-type polysaccharide in
photosynthetic prokaryotes cyanobacteria
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Growth rates, polysaccharides (glycogen or starch), and gene expression in
cyanobacteria were determined under various environmental conditions. Accumulation of polysaccharide
was found to be essential to the growth at non-optimal temperatures, as indicated through analyses
using mutants defective in the glycogen synthesis. Under salt stress, different compatible solutes

(glucosylglycerol or trehalose) were produced, depending on the degree of salt tolerance of the
cyanobacterial species. Under nitrogen deficiency, a non-nitrogen fixing cyanobacterium exhibited
growth inhibition, and the reserve polysaccharide was increased to much higher levels than in
nitrogen replete conditions. In contrast, the polysaccharide in a nitrogen-fixing cyanobacterium
showed diurnal accumulation and nocturnal degradation periodically. In the non-nitrogen fixing
species exposed to nutrient deficiencies, transcripts for the genes responsible for i1norganic
nutrient uptake and assimilation were increased.
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